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INVESTIGATIONS FOR THE GATUN DAM. 

With a view to as�ertaini�g with absolute certainty 
the conditions at the si'te. of the Gatun Dam, an elabo
rate investigation is no� b�ing carried on, the purpose 
of which as outlined by Mr. Saville, the engineer in 
charge, i� to determine the character�stics of the 'vari
ous' soils and ro,cks which are to be used in the 
construction of the dam, the nature of the ma
tprfals underlying the, foundations, and the ground 
beneath the proposed embankments and walls. The 
most important experiment will be the construction of 
a section of a dam one-twelfth the size of the !1ctual 
G3.tun structure. This will be built in a water-tight 
wooden tank, into which the materials will be pumped, 
under conditions similar to those that will exist when 
the dam itself is built. The completed section will be 
subjected to water pressure for a considerable length 
of time, and records will be kept of the rate at which 
water percolates into the material. Horizontal pipes 
will lead from the interior of the dam section out 
through th� side of the tank, where they will connect 
with glass gages. By this means the "slope of satura-
arraii� J}�_ �1>°Wd���<\"u�n�LtP� LG119,�� 0t�}8{ig£."�mtil 
it has lost all of its pressure. Varioufl materials will 
be tested in .tAA tll.nJ, in orM' LO determine Vl>rlich 'lii 

tile o'est to use in the great dam itself. Another set of 
experiments consists in placing a layer of material in 
a tank, 3 feet in diameter and 5 feet high, and exposing 
it to a constant head of water. By means of glass 
gages a determination will be made of the amount of 
water: that passes through under various heads, and in 
this' way it will be known what thickness of the par
ticular material under test will be sufficient to make 
the embankment practically· impervious. Studies are 
also being made of the landslides along the Isthmus, 
the friction angle and coefficient of friction for various, 
materials being determined by means of large sliding 
boxes. Upon Gatun Island a huge exploration pit 
20:' feet ,squa.re is being,carried down to a depth of at 
least 100;.feet. Samples of the material at every: 10 
feet o f  depth will b e  subjected to mechanical and filtra
tion tests·to determine its behavior. To ascertain the 
action 'of the material under heavy wat�r pressure, 
cylinders of the soil and rock are placed in strong i,ron 
tubes and subjeeted to water pressures varying from 
20 pounds: to 8Q pou�ds per square inch. Also, tests 
are being made of the several rocks encountered, to 
deterllline. their resistance to abr�sion and' to the 
eroding action under pressure. Wash-drill and dia
mond-drill investigations are being carried on upon 
a more extensive scale than before. In the words 
of the Canal Record, "The ground is being so thor
oughly explored, and to such great depth, that it is 
felt that-no'conditions can obtain which will materially 
change'the plans after tIiey have once been deCided 
upon.�' 

.4 ..... 

TO SECURE BETTER RAILS, 
T!te agitation of last year against the poor quality 

of rails turned out by the rail nulls' is bea�ing good 
fruit. More than one organization has been, investi
gating the subject Of rail manufacture, in the endeavor 
to frame new speCifications deSigned to secure a rail 
that will stand up faithfully to its work. Perhaps the 
most important of these is the committee of the Ameri
can Railway Association on "Standard Rail and Wheel 

Scientific -America.n. 

Sections," whose report presented at the New York 
meeting of April last is now before us. 

It will be remembered that in the series of articles 
which we published some twelve months ago, it was 
shown that the most serious point of controversy be
tween the railways and the rail mills was the question 
of "discard," or the amount of the ingot which should 
be rejected, before the latter was passed through the 
rolls. The railways were in favor of a discard of from 
25 to 30 per cent of the top of the ingot. The rail mills, 
on the other hand, had reduced the discard, until in the 
current practice, it was not more than 8 or 10 per 
cent, and sometimes even less. The object of reject
ing such a large percentage as 25, was to get rid of the 
segregated material and of the pipes or cavities which 
develop with more or less seriousness during the cool
ing of the ingot. Now, in the investigation of the 
American Railway Association, the committee decided 
that it would be preferable to aim at securing perfect 
rails rather by testing the finished rail than by making 
any close specifications as to the way in which the 
rails should be manufactured in the mills. It was 
decided that the best results would be obtained by 
abolishing the discard altogether, and basing rejections 
of the rails .upon the results of tests made upon rails 
rolled from the upper portion of the ingot. To deter
mine the practicability of this method, a trial lot of 
rails was rolled from the ingot without any discard, 
and the rails were then tested to destruction and the 
fracture examined. This test proved to the satisfaction 
of the committee that if "pipes" or other physical de
fects were present, they could be detected; and the 
committee was satisfied that rail manufacture could 
be so conducted that physical defects of any kind 
whatsoever would be reduced to a minimum. It will be 
remembered that the .committee of the Pennsylvania 
Railroad, as was mentioned recently in this journal, 
following the same idea, drew up a specification which 
provided that whenever physical defects were discov
ered, all top rails of the heat should be rejected. 
This would mean a discard of between 25 and 30 per 
cent of the entire metal in the heat, should l!hysical 
defects be found; and it was realized that a re, 
quirement of this kind would at once secure the rejec
tion of defective rails, and insure the practice of very 
careful manufacture on the part of the rail mills'. 

The question of segregation was carefully considered 
by the committee, and it was agreed that if all segre
gated metal must be rejected it would be necessary to 
discard more than a third of the upper part of the 
ingot. Furthermore, the analyses of rails that had 
been many years in service indicated that a wide 
variation in chemical composition due to segregation 
may occur wthout affecting the safety or wearing 
�uality,of the rail .. None of the experts consulted WI''' 

d h t th 1· ' • .• t"'� v a';:""' "vll might rea y to say w a' P ''''' " ,p' 

f I hP �.uLl Lhe committee state that they will be 
��_�,k t� determine definitely the effect of segrega
tion untU after they had opportunity to obser,ve' the 

'l'el'lults ohMllbW'l .with .".u •. l·o11eul .. nde,� the nP,w specifi
cations eliminating rails containing physical defects. 

The committee are convinced that with regard to the 
question of phosphorus, it will be impossible for the 
mills to furnish more than a small percentage_of the 
total rails required if they are made under the Besse
mer process, with a phosphorus specification of less 
than 0.10. Railroads desiring to obtain low-phosphorus 
rails are reminded that they have the option of using 
open-hearth steel. The specifications lay down very 
detailed instructions as to the process of manufacture 
and testing, and, except for the chemical cotllPosition, 
these specifications apply both for the Bessemer and 
open-hearth . process. The chemical composition of 
open-hearth steel rails, �eighing 100 pounds to the 
yard, calls for the follOWing percentages: Carbon, 
0.70 to 0.80; manganese, 0.75 to 1.00; Silicon,: 0.10 to 
0.20; phosphorus, not to exceed .0.04;. and sulphur, not 
to exceed. 0'.(J6. F.Qr Bessemer-steel ralls the chemical 
�position is: Carbon, .(f,46 to 0.56; manganese, 0.90 
to 1.20; silicon, 0.10 to 0.20; phOllphorus, not .to exceed 
0.10; and sulphur, not to exceed 0.075. In these speci
fications the committee c�msider tl1at the nearElst ap
proach to a eat1stactory single standard type of rail 
has been. arrived :it consistent with ,present engineer
ing knowledge and opinion. Provision has been made 
for the rejection of all rails containing dangerous phy
sical defects; and the adoption of new and better baJ
anced sections will enable the mallufacturers to Toll 
the rails at lower temperatures, thus in�uring a finer 
grain and better wearing quality, as well as reducing 
the internal stresses. 

A HEAT FLYWHEEL, 
A �ighly successful example of the ,utilization of the 

exhaust steam from a reciprocating engine is to be 
found at the Wisconsin Steel Company's'mill at South 
Chicago, where the exhaust from a large I?looming mill 
engine is used to drive a steam turbine. The average 
indic!!:ted horse-power of the engine is 1,010, with a 
consumption of steam of 54 pounds per horse-power 
per hour. The most interesting part of this plant is 
a regenerator; or aocumulator, which absorbs the 
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energy of the exhaust steam and gives' it up to the 
turbine as it is required. In the course of a paper 
on this remarkable plant, presented by Henry H. Wait 

before tl}e American Institute of Electrical Engineers. 
this accumulator was very aptly described as a. heat 
flywheel. 

The exhaust from the engine firSt passes through a 

receiver, provided with 'baffle plates, which deadens 
the puffs and equalizes the flow. It then passes to 
the accumulator, through a series of finely-perforated 
pipes, through which the steam is. ')d into 
the body of water in the accumulate. More or 
less of this steam is condensed, and gives up its 
heat. The steam enters the· accumUlator, which is 
operated at about atmospheric pressure, at about 
212 deg. Fahr., and tends to heat the water to the 
sa�e temperature. From the accumulator the steam 
is led to a turbine of the Rateau type. Should 
the blooming-mi.ll engine stop running and the flow 
of exhaust steam be discontinued, there will be pres
ent in the accumulator a mass of water at 212 deg. 
Fahr.; and if the turbine is running unde.- a c.,;,n
tinuous load, the flow of steam will reduce the prese
ure. The water will then boil under the lower 
pressure, and give off steam at about the atmos
pheric pressure. If the blooming-mill engine starts 
up again, the exhaust steam will enter the accumu
lator at a temperature slightly above that to 
which the water has fallen on account of the cooling 
due to the eyaporation of the st�m drawn off for 
the turbine, and the whole mass of water will again 
begin to rise in temperature. To provide for any 
lengthy stoppage of the reciprocating engine, an auto
matic reducing valve connected to the steam boilers 
is so set that it will open whenever the pressure falls 
below the atmosphere, and deliver live steam to the 
regenerator. 

The practical results obtained by this installation 
are highly gratifying. It became possible for the mill 
to shut down two 250-kilowatt engine-driven genera .. 
tors which formerly operated the mill, and for a(!o� 
sidetable time the turbine plant took care p,i'the entire 
electrical load of the mill, utilizing only the exhaust 
of the blooming engine, and using-live,steam from the 
boilers only when the blooming engine' was shut down 
for an abnonqal length of time. T�e installation has 
resulted in savt� the amount of coal necessary to gen
erate the steam fo'l's JT requir"d for running the gen
erator engines, a sp.vmg estimated at from $10,000 to 
$20,000 a year· Tests of two hours' duration of the 
exhaust-��o"m turbine showed that the average press
ure ""der the controlling valve was 24.85 pounds; the 
av�rage vacuum at the exhaust casing, 26,40 pounds; 
.fie average consumption of steam per brake horse
power per hour at the turbine was 33.7 pounds; and 
the average brake horse-power at the turbine shaft 
was 869. Finally; the total cost of the plant, includ
ing oil, attendance, maintenance, and fixed charges. 
was 0.299 cent per kilowatt hour; these figures being 
based on a delivery of 51 per cent of the total possible 
kilowatt hours of the turbine, if it had been operated 

at its rated load during the three iliunths 
steam plant was running at nearly full cap! 

.'e .• 

FORMER CHIEF ENGINEER STEVENS ON THl! 
CANAL, 

It will be remembered that Mr. John F. Ste' 
former Chief Engineer of the Panama Canal, wa 
ported in the daily press as having a few weekd
delivered an address at New Haven, in which he pade 
certain drastic criticisms of this great work. We are 
glad to note, however, that extracts from a ful� copy 
of his paper, recently published in an esteeme con
temporary, show that the press reports were Ii tirely 
unjustified. What he said was confined largely 
account .of the diftl.cult work of organization 
confronted him, and occupied practically all hi� atten
tiOR while he rema,. ...... -.;.l!lI8thInUlI.-· 11:1 WOTk 
consisted injb�colltltruction of the Panama Railroad, 
which was' absolut'ely . esaential before the enormous 
yardag�' 

of 'exc�'vation to be done could possibly be 
han��ed, and the gathering together and making prO
vision for the great number of s1911ed and unskilled 
laborers and clerical and supervisi�g forces requisite 

. to carry on the work. 
Mr. Stevens makes no criticism of·the general plans 

of the canal; and it is well worthy of note that he 
went to the Isthmus inclined to favor a sea-level canal, 
but after making a personal study of the conditions, 
abandoned it in favor of the high-level, lock canal now 
being built, During his term of office, he recoIllmended 
the construction of locks at Miraflores and Pedro 
Miguel, instead of at La Boca-a change which has 
recently beEm approved. Two hundred millions of dol
lars, in addition to the money, already paid'to the 
French company and to the Republic of Panama, should 
complete the work as planned originally, though, be
cause of changes since made in the locks, the cost 
must now be greater. It is Mr. Stevens's opinion that 
after allowing proper time for contingencies, the canal 
should be in active operation in seven years from the 
present time. 
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